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Abstract of corresponding document: W09715637 

A refrigerant comprising component A and component B, in which component A with non-inflammability or 
incombustibility is 10-95 wt.%, and one or more compounds selected from the group consisting of 
iodotrifluoromethane, pentafluoroethane, 1,1,1,2-tetrafluoroethane and chlorodifluoromethane; component 
B with flammability is 5-90 wt.%, and one or more compounds selected from the group consisting of 
methane, ethane, propane, cyclopropane, butane, isobutane, difluoromethane, 1,1-difluoroethane, 1,1,1- 
trifluoroethane, dimethyl ether, fluoroethane, propene and ethyl ether. While component A is only 1,1,1 ,2- 
tetrafluoroethane, component B is not difluoromethane alone; while component A is only 
pentafluoroethane, component B is not difluoromethane alone; while component A is the mixture of 
pentafluoroethane and 1 ,1 ,1 ,2-tetrafluoroethane, component B is not difluoromethane alone. Optionally, 
component A contains 1,1,1,2,3,3,3-heptafluoropropane and/or 1,1, 2,2-tetrafluoroethane. The advantage 
of this refrigerant is better than the replacements of CFC-12 and HCFC-22 in environment effect, heat 
working parameter, heat working property, etc. This invention also provides methods of the refrigerant in 
cooling, heating and temperature controlling. 
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(54) Title: REFRIGERANT 

(54) m*hh 

(57) Abstract 

A refrigerant comprising component A and component B, in which component A with non-inflammability or 
incombustibility is 10-95 wt%, and one or more compounds selected from the group consisting of iodotrifluorometh 
ane, pentafluoroethane, 1,1,1,2-tetafluoroethane and chlorodifluoromethane; component B with flammability is 5- 
90 wt%, and one or more compounds selected from the group consisting of methane, ethane, propane, cyclopropane, 
butane, isobutane, difluoromethane, 1,1-difluoroethane, 1,1,1-trifluoroethane, dimethyl ether, fluoroethane, pro- 
prene and ethyl ether. While component A is only 1,1,1,2-tetafluoroethane, component B is not difluoromethane 
alone; while component A is only pentafluoroethane, component B is not difluoromethane alone; while component 
A is the mixture of pentafluoroethane and 1,1,1,2-tetafluoroethane, component B is not difluoromethane alone. 
Optionally, component A contains 1,1,1,2,3,3,3-heptafiuoropropane and/or 1,1,2,2-tetrafluoroethane. The advant- 
age of this refrigerant is better than the replacements of CFC-12 and HCFC-22 in environment effect, heat work- 
ing parameter, heat working property, etc. This invention also provides methods of the refrigerant in cooling, heat- 
ing and temperature controlling. 
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mm 

¥S«J|[t^<CFC)iiattJMU£CH^ 3I£ 
TBIS±HiSrSfl<ll:!K. CFCs fp HCFCs W£r*H£flI. 

i«T. f^^Sft CFC-12 tt±Sa^JPJ* 1, 1, 2-E«ZL^ (HFC-134a) , KftjfilTft 
*FA*S, ftlttlfe^ CFC-12 ffljfi, MfflSM0», fiftltrffiffl HFC-134a ftf, 

w*7-^?'j^ cfc-12 ftifti3it«i^*«E'f>w-#±5ia#. nmrnRTt. 

GWP 0tM*&&. »Bftffl*»«aft^»jBI#T^ i » CFC-12 , 

HCFC-22 , mWT?'JA#±3l^: (DUBR^ffiT^^Ati R410A(HFC- 
32/HFC-125, S*H#tt 50/50) fi^ftBE/jftjgfT 60%, #f££«lH?HI 

if* 40%, &njff&it£mftti&£ill$tt; (2)tfc#jfij LCI R407C (HFC- 

32/HFC-134a, S*W#tt 23/25/52) , KCOP^fBSPHtt 10%£:&, «ttf«fttft, 
fiS«St&«*; (3) 0#*£4*5S;£*±lttHFC-32/HFC-134a (SMW#R 30/70) jB^«, 
fiftBNKtt; (^HB^jW-ffc^^ HFC-227ea/HFC-32 (S*W*MR 30/70) 

(CN1083508A), M3tS£3fcJat*. 

*£W ?f2t«T#ft CFC-12 ft HCFC-22 #J»?flJ. 

FC-1311), E*Z.«(CHFiCFi, HFC-125), 1, 1, 2-H|CZ,^(CHiFCF, I HFC-134a) 
JKft^ttHClF,, HCFC-22), ^fi^Wfll&Stffl 10-95%; 40-95%; 

B *agTMtW-fti^ftMltt«»: ¥&(HC50), ZJ£(HC170), 
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W«(HC290), Jm«(C270), T8(HC600), £T&(HC600a) , ~lt¥«(CH.Fi HFC-32) 
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85%*H 15-20%; J 

(FC-1311), fi*B*H«(HC290)»l,l--*Z.«i(HFC-152a). XM»MA«I^Nnt 
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^3 60-90%, 3-1 mi 5-30%, (tiS* 60-75%, 3-5%fP 20-35%; 

tFC-1311)ft l,l,l,2,3,3,3-tJRW^(HFC-227ea), B (HC290) , K3*4HB'J 

*«3^*ja*W 55-85%, 5-25%fP 5-20%, 65-80%, 5-25%^ 10-18%; 

(FC-1311)^ 1, 1, 1, 2, 3, 3, 3-fcftPfft (HFC-227ea> , B * 1, 1-ZljRZ.ft (HFC- 

152a) , &*l#»J*«£JWSi:tt 40-80%, 3-30%^ 7-50%, ffiftft 40-60%, 5-15%5» 
30-50%; 

i(^(HCFC-22), flf&ttffla B *j l,l--jRZ,ft(HFC-152a), Jte*#»J*iH#JHJMtt 
40-60%jfn 40-60%; 

ft(HCFC-22)ft 1, 1, 1,2, 3, 3, 3-^aWft(HFC-227ea)£H*t*«Fft(FC-1311) , #r&M*& 
#B » 1, l--HZ.ft(HFC-152a) , ^i^j|iJM^«liM 15-50%, 2-30%^ 30-65%; 

ft(HCFC-22)» 1, 1, 1, 2-n*Z.ft<HFC-134a) ,0r3£Wffl#B 1, l--JRZ.ft (HFC-152a) , 
^a^SU*«^fi*tt 5-35%, 10-60%fP 30-65%. 

±mmmm^wm&Bm : FttMim* cfc-u . 

aw-****** . ^r**w±a«F*tt* mm* a ^eirz:^ 

(HFC-125) , ffi&f&gLfr B *J-fcZ,&(HFC-161) , R-»£#jftft*ffl|Utt 10-95%, 
5-90%, «^ 40-60%, 60-40%; 

(FC-1311)*ttl,l,2-BH*Z.ft(HFC-134a), 0r£Wffl3M*=JK¥ft(HFC-32) , 
»J*»?HMMtt 5-40%, 15-60%ffl 10-50%, ftftft 10-35%, 35-60%*P 15-35%; 

(FC-1311), W««Iffl^B*-JR^ft(HFC-32)jBll f l--|RZ.ft(HFC-152a), S^S^S'J 
* 10-80%, 10-50%*! 10-40%, tfc&^j 40-65%, 20-40%*Q 5-25%; 

(HFC-125), WaWffl^B*Jfpfft(C270)ifp-JRZlft(HFC-161), S#*^'J^J^M 
*W 10-70%, 5-20%|lI 20-50%, 40-60%, 10-20%^q 25-45%; 

(FC-1311) fflSEZlft (HFC-125), B *HK£ft (HFC-161) , R«£»J*8* 

3Wa*«5-50%, 2 0-6 0%^ 20-60%, Ifofcfc 5-15%, 30-50%*P 40-55%. 
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0. 91 

1. 0 


0. 94 

1. 06 
0. 98 


0.96 
0.91 
0.98 


0.97 

0. 96 

1. 0 



mEwm®' ♦JSwww^J " * 12 *m hcfc- 22 waittiMiifi. rajajafH=x 

gffifll 13-16 

lii 14 

fflMWfrtt 20%W HCFC-22 . 20XW HFC-227ea ft 60X#J HFC-152a #^fflT"?B^ 
fflMWSH* 41XM HCFC-22 . 5X#J FC-1311 ft 54X|ft HFC-152a fr^fflirjB^ *mai 

WWiis, TO, ^Mtt4cFC 12 1S2, ***™~ #PJ 

fflMW^tfc 5Xffj HCFC-22 . 50X|fc HFC-134a ft 45Xft HFC-152a fc*«TJB£, ft 
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^^ SS ^ GB8 ° 59 - 1-87 ' a**CFC-12 m WMOEtu 
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i, i, 2-w%z&ft-%-mvmKtmmm&w:mM 10-95%; 

A ft* 1, 1, 2-fflJRZJfcttf , B ^#atzt¥«; 

A 3j££z,» 1, l, *fi# b iK'Pft. 

2. W^IMW), J8HE«:^. «fi*ATOt*l,l,l,2,3,3,3-t« 

3 1 j£ 2 ftflfrffl. KIME^ : A tt***«*ftj£tttt 40-95%. 

0riSWffl# A *fl# B *J?S£, im^lj^jlfS!) 80-95%*! 

5-20%. 

Br&to=*m¥&ftmmmmftm*>mMmiff3 so-m® 15-20%. 

JtJBJMW 60-90%, 3-10%fl 5-30%. 

lJ--*[ZLfeW«^»J^{H^JpjSM«I 60-75%, 3-5% 

W 20-35%. 

fi^S'J^fiJit^JMW 55-85%, 5-25%ifP 5-20%. 

11 
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12 . *nfc*J£# l ft***. JWfiffi^ ■ 

13. MfiJ^nw^j, 

ff*»2*2.tt»-KZ.«««*«*t, !WR , Mfla 40-60%, 60-40%. 
14 . »R^J5* 1 #J$!l#flJ. ^#fiE^^- 

35%. ^of^st " 2 - m *^*^St* mmmmm 10 . 

16. *nft#W* i a<ift*ffl|, K4#ffift^F- 

* 10-80%, 10-50%#J 10-40%. wi«TiiS-»ipffiflIl ( l-_tifi, Jt**##J 

17. iBWj^t i6 mm, mm?- 

2 ^mm=*m**. = wm lt 40 _ 65%> 20 . 40 ^ 5 _ 

is. w^j^i^ij^j, jtawEfc^- 

19 - 18 tttt**g. XSffST- 
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&mwmm 5-50%, 20-60%^ 20-60%. 

21. tom)W# 20 &W$E&T: - 

* n ,f«J^ Efi|ff3 ^ ttz&-%z-mitmMi\?D®®MmmM 5-15%, 30-50% 

tH 40-55%, 

22. ftJtt|lj£*ltt«*ffl, 

*JX»«I40-60*W 40-60%; ^ **»#HI*J»# 

23. tt^j£$2tttt**>|, «#{E£^ : 
fl"B*l,l-_fc2tt. X*ft4MM*»ttft 1S-5M. 2-30X^ 30-65%; 

24. mm**im#m, mtm&?- 

*. XH^N^Utt 5-35%, 10-60%^ 30-65%. ^ ^ M 



26. -ft^ft«|!flm. ^ttlMmi-M^AIIMIItiliuE 



^JiL^SSIB um ®* m > t&mmwm* 1-24 £-i&«^w*«ft* 
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